The aim of this study was to evaluate two major types that used in modern pressurized irrigation systems (UPVC pipes and LDPE tubes made in Egypt). From all experiment steps data indicated that UPVC pipes fixed under soil surface (50, 100 cm depths), this type of pipes should be work under three forces, 1-Outcome pressure which deliver from systems pump, sometimes 50 meter head depended on systems design, 2 -Soil dry weight in range (1.5 kg sandy soil at 30 cm depth making a compact force for area below 50 mm diameter and 3 -Soil wet weight (soil + water (under saturated 1.9 kg wetted soil at 3o cm depth making a compact force for area below 50 mm diameter. All UPVC pipe pass in hydraulic test. To summarized the important part in UPVC pipes test. Hydraulic stander test should be include one extra recommendation that do the test of pressure procedure at one week; pipe should be test under three time of the nominal pressure. (Due to the force which face pipes when instillation). LDPE work in the face of heat transfer which coming from two places 1-Directly from sun in summer average temperature in the area of study were 48 • C. 2 -Heat transfer from soil and plant development in study area were in average, at summer at 10 cm depths was 28 • C. This mean that for testing and classification the LDPE tubes. The chemicals and heat test will be the most important part in LDPE classification; add to that analyzing the row materials for carbon black percentage and others materials which mainly had the negative effect on LDPE performance. For the effect of heat the tubes life time was very small less than 5 years. Therefore Egypt LDPE and UPVC product should be developed under the supervision of research centers and modified some part in stander of calcification.
INTRODUCTION
Egypt has a population of 90 million, every one from population has 0.12 fed. and water amount was 750 m 3 / year. The water source in Egypt still limited in compare with population increasing. Therefore, the modification of water management in both old and new lands coming a major item in agriculture economy. The very important facts in farms management were to select the point source of water addition, on the other mean, to select the suitable irrigation systems design that achieve equilibrium plant among weather and soil conditions.
In this paper the focus will be in two major parts used in irrigation systems application; the UPVC pipes fixed at soil depths of 25, 50, 75,100 cm; and the LDPE tubes fixed at soil surface or subsurface (10; 15; 30 cm depth) the UPVC and LDPE tubes are made in Egypt from several years until now. To go through this study the following information will be important to follow the other steps of this research as following:-1-Drip irrigation:
In a simplest form, it is an irrigation method using a system of perforated plastic pipes laid along the ground at the base of row of plants (trickle irrigation). In its more advanced form, it is a micro-irrigation in which water flow is very low, generally less than 20 l/h and without pressure drop by dropper. The water emerging infiltrates directly into the soil where it wets a volume of soil called bulb.
2-Sprinkler irrigation:
A method of irrigation under pressure in which water is sprinkled in the form of artificial rain through lines carrying distribution components: rotary sprinkler diffusers with permanent water stream, perforated pipes. In comparison with surface and drip irrigation, the length of the path of travel by the water drops through the air causes:a) Great sensitivity to wind, which reduces the uniformity of distribution. b) Air condition effects on the crops if used in anti frost sprinkling or spraying.
3-low density polyethylene (LDPE)
Today, polyethylene manufacturing processes are usually categorized into "High pressure" and "low pressure" operations. The former is generally recognized as producing conventional low density polyethylene (LDPE). Polyethylene was first, produced by the high pressure process,. Ethylene gas could be converted into a white solid by heating it at very high pressures in the presence of minute quantities of Oxygen and having the following specifications:
1. Ethylene + 2. < 10 ppm oxygen 3. 1000 -3000 bar 4. 80 -300 C o = Polyethylene (LDPE).
4-High density Polyethylene (HDPE) :
It have the following specifications: 1. Ethylene +E 2. Al-based catalyst 3. 10 -80 bar 4. 70 -300 C o = Polyethylene (HDPE).
The emitters, laterals, sub-mains and mainlines are considered as principles parts of a trickle irrigation system. There are supporting parts such as filter, flushing units, pressure regulators, pressure gage, fitting, valves, fertilizer units, etc, that are used to serve different purposes in trickle irrigation system. (Awady, 1974) .
The Hazen-Williams coefficient is not constant and varies with pipe diameter and flow regime. To improve the Hazen-Williams equation proper values of the Hazen-Williams coefficient should be selected corresponding to each lateral diameter.
The value of the friction coefficient (C) has strong influence on the friction loss calculation many friction loss charts for smooth plastic pipe were developed a (C) value of 150 but (Howell et al., 1981) found that a (C) value of 130 in more appropriate for Reynolds number range countered in trickle laterals. The roughness coefficient at a maximum and recommended velocity value of 1.5 m/s depends upon pipe diameter with C=130 for 14-15 mm, C=140 for 18-19 mm, and c=150 for 25-27 mm for smooth plastic pipes (Anyoji, 1986 ).
Trickle irrigation system consists of a water supply and pump followed by a network of mainlines and sub mains, laterals, and emitters. The mainline is the primary artery for delivery of water to the various irrigation zones. Within each zone there are usually a number of sub-mains units. Sub-main units can consist of 2.5-12.5 fed; while a zone consists of 50-125 fed. (Bralts et al., 1987) .The sub-main acts as a control system which can adjust water pressures in order deliver the required amount of flow into each lateral; it is also used to control irrigation time for individual fields.
The lateral can be a small plastic tube combined with emitters or simply a small thin walled plastic tube with orifice. The laterals are designed for distributing water into the fields with an acceptable degree of uniformity.
The design of trickle irrigation laterals need to consider the factor affecting the field Emission Uniformity (EU) and particular the variation head due to the elevation changes and head losses along the lines, as well as the emitter discharge variation at a given operation pressure depending on manufacturing variation, clogging and water temperature. (Wu 1997) .
Due to friction losses, some variations occur in flow rates and, as a result of this, some important variations occur even if the conditions are same when Darcy-Weisbash and Hazen-Williams equations are used. (Demir and EU2, 1999) .
The aim of this study was to evaluate two major types that used in modern pressurized irrigation systems (UPVC pipes and LDPE tubes) made in Egypt.
MATERIALS AND METHODS
Laboratory experiments were carried out at the National Irrigation Laboratory of Agricultural Engineering Research Institute (AEnRI). Dokki, Giza. The experimental work was divided into three parts. The first was survey collecting information in three items (private farms); to collect the following:-1) System life times, 2) Percentage between UPVC and LDPE, in irrigation design; and 3) Percentage between UPVC and LDPE in systems replacements. Explosion Pressure test facility using in measuring the maximum pressure which pipe afford.It consists of: Water tank, manual pump, 3 higher pressure pipe, 3 ball valves and 3 pressure gauges (10, 25, 60) bar. The pipe with one of the high pressure pipe, then raise the pressure in the pipe it tests with connecting using the manual pump and keep eyes on the pressure gauge until the pipe explode. It can explode on the length or the diameter of the pipe depended on the materials manufacturing. The burst pressure should be one and half time from the nominal pressure )the pressure which writes on the pipe or some time on the tubes). The third part was to evaluate the UPVC and LDPE tubes to be under chemicals and physical test. Physical test:-measure the pipe, diameter and thickness using tolls with accuracy of 0.001 cm; and weight using balance with accuracy 0.0001 gm; to compare sample collected with the standard specification which of as follow: 1-UPVC pipes standers: UPVC samples in ring shape depended on pipes diameters with thickness 7 cm. but for LDPE tubes samples length 10 cm. All the test according to international stander, at temperature 23° C and humidity 50 %.
Two classes of polyethylene are now made in Egypt, (variety of products); These are low density polyethylene (LDPE), high density polyethylene (HDPE).Three types of LDPE tubes were used in this experiments all the selected tubes were in the same diameter of 16 mm; but with different classification (leaky pipe, built in emitters; and the latest tube without emitters); all samples have diameters 16 mm; and the most part from irrigation systems replacing every two or more depended on the materials which made from, four diameters from UPVC pipes were tested (32-50-75 and 125mm) In this experiments, as a major components in irrigation systems (main and sub-main lines design).
RESULTS AND DISCUSSION
Irrigation performance assessment has been given the highest priority in irrigation research among other research priorities needed to solve the problems of irrigation development and management in Egypt. Performance of irrigation agriculture which includes irrigation methods or system must be improved in order to have additional food per unit area for growing population in Egypt. It is obvious that many irrigation systems are performing below their capacities. This situation may lead to bad irrigation systems management which include (design; selected materials; installation); in irrigation network classification. Added to that no quality control in the irrigation market.
Survey Places in private farms in, Kaleopea, (Cairo/ Alex. Desert road), through years 2012-2014.
Table (2): shows comparing between UPVC pipes and LDPE tubes in the formation of network design. As percentage in use for the most survey area under this study between UPVC and LDPE in greenhouses, Horticultural farms, vegetables farms and landscape areas were (1 to 35); (1 to 15); (1 to 30);and (3 to 1) m/ design ratio respectively. In the second comparison in system life times; in greenhouses was (18 to 5), Horticultural (22 to 3), vegetables (18 to 3) and in landscape (25 to 4) design respectively. In the third comparison between UPVC and LDPE in change through years the percentage was 1/4; 1/8; 1/8; and 1/6 respectively. From the last data present in table (2). It is easy to mark that UPVC was the lost values in replacement and in first installation in compare with LDPE which was in the highest values in the same items of comparison. but in the other item of this survey the LDPE was the lost in system life time in compare with UPVC pipes this may be lead to:
1-The LDPE have direct contact with direct heat transfer from both soil and air layers which mainly affect on both flow through tubes; and materials hardness; 2-UPVC already avoiding all this effect in case of installed below soil surface at accurate depth but under force of soil and water weights. Table ( 3), shows the physical tests for the most common UPVC pipes. All samples were selected random from all farms. Through these measurements, one sample was unacceptable (75 mm). The ES in the areas of study and DIN standers for this sample was, outer diam = 75 mm with tolerance ±0.3, thickness 2.2 mm for PN 6, but in this case the inner diam + thickness 69.15 mm. This may be lead to there is no quality control in products source, also the negative effect will happen in both pipes flow rates, and water velocity when the pipes carry out the water from point to another through irrigation cycle. On the other mean, it may be get irrigation system non efficient comparing with other samples all were acceptable due to standers. Table (4) shows the physical test for the most common LDPE tubes. All samples were selected random from all farms in the study area. Through this measurements, four sample were unacceptable include the leaky tubes. The standers for this samples was, outer diam. =16 mm with tolerance ±0.2; thickness 1.2 mm. for PN 2.5, but in this case the inner diam. + thickness 12.96 mm for the sample (6) with built in emitters (E D ) of 30 cm. Also regarding to other unacceptable data it may notes that the thickness and the inner diameters out of standers (The thickness and the inner diameters are the effective parameters in physical sample measurements to be acceptable or none). This may be lead to there is no quality control in products source. Also the negative effect will happen in both tubes flow rates, and water velocity (the major item in hydraulics evaluation), when the tubes carry out the water from emitters point to another through irrigation cycle. By other mean it may be get irrigation system inefficient. Comparing with other samples all were acceptable due to standers.
Table (5) presented average measurements for all samples which collected random from study area. All local UPVC pipes which made in Egypt pass in all tests; except pipes 75 mm which was out of standers in physical measurements; but here there was a question! How for some sample drop in one test stage and pass in other. Easy to answer this; there were a different in evaluation test between UPVC pipes which fixed under soil surface (50, 100 cm depths), this type of pipes should be work under three forces: 1-Outcome pressure which deliver from systems pump, sometimes 50 meter head depended on systems design, 2-Soil dry weight in range (1.5 kg sandy soil at 30 cm depth making a compact force for area below 50 mm diameter, 3-Soil wet weight (soil + water) under saturated 1.9 kg wetted soil at 3o cm depth making a compact force for area below 50 mm diameter. (5) shows that two samples were unacceptable (leaky tubes, built in emitters) because under aceton and indirect heat the materials completely damage for both (lot of recycle materials may be added to the row materials. Extrusion compound should be containing 2.5 (± 0.5) by mass of carbon black complying with the following requirements density 1.5 -2.0 g/cubic cm. The rating for dispersion of carbon black should be 5 or less (According to DIN stander). When viewed without magnification the internal and external surface of the pipes shall be smooth, clean and free from cavities and other surface defects to an extend that would prevent conformity of the pipe to this standard for average two depths. Added to that LDPE work in the face of heat transfer which coming from two places: 1-Directly from sun in summer average temperature in the area of study were 48 • C, and 2-Heat transfer from soil and plant development in study area were in average, at summer at 10 cm depths was 28 • C. This mean that for testing and classification the LDPE tubes the chemicals test will be the most important part; add to that analyzing the row materials for carbon black percentage and others materials which mainly had the negative effect on LDPE performance. For the effect of heat the tubes life time was very small.
CONCLUSIONS
To summarize the important part in UPVC pipes test. Hydraulic stander test should be include one extra recommendation that do the test pressure at one week. Pipe should be test under three times of the nominal pressure, due to the force which face pipes when instillation. To classification the LDPE tubes the chemicals test for LDPE will be the most important part; add to that analyzing the row materials for carbon black percentage and others materials which mainly had the negative effect on LDPE performance. For the effect of heat the tubes life time was very small.
